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(54) XML-based barcode scanner 

(57) A method and system for scanning bar code da- 
ta that can be published in near reai time on Internet or 
intranet sites. The fomiat is preferably XML-based, so 
the data is ready for e-commerce applications without 
further manipulation or conversion. The data can also 



be translated to more traditional bar code fonnats for 
backward con^atibility with established barcode scan- 
ning practices. 
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Description 

Background of the Invention 

[0001 ] The present invention relates to the field of da- 
ta collection for use In logistics, manufacturing, health 
care, warehouses, education, or any other business that 
uses bar codes. 

[0002] Existing bar code scanning Involves discrete 
stages of data collection and data manipulation before 
publication. Even after publication, however, the data is 
generally not in a fomiat that is easily published on the 
Internet or used by e-commerce applications. 
[0003] Therefore, it would be desirable to convert bar 
code data into data that is easily published on the Inter- 
net or used by e-commerce applications. 

Summary of the Invention 

[0004] It is an object of the invention to convert bar 
code data into data that is easily published on the Inter- 
net or used by e-commerce applications. 
[0005] Methods and systems for converting a bar 
code into a markup language document, the method in- 
cluding scanning a bar code to generate barcode data 
and preparing the markup language document using the 
bar code data are provided. 

Brief Description of Drawings 

[0006] The above and other objects and advantages 
of the invention will be apparent upon consideration of 
the following detailed description, taken In conjunction 
with the accompanying drawings, In which like reference 
characters refer to like parts throughout: 

FIG. 1 is a flow chart of a prefen-ed method accord- 
ing to the present Invention. 
FIG. 2 is a flow chart of the operation of a conven- 
tional bar code scanner. 

FIG. 3 is a block diagram showing an embodiment 
of a system according to the invention. 
FIG. 4 is a block diagram of a flow chart according 
to the invention. 

FIG. 5 is a block diagram showing document stor- 
age according to the invention. 

Detailed Description of the Invention 

[0007] A general description of barcode scanning and 
its relation to systems and methods according to the in- 
vention follows. One dimensional bar code scanning in- 
volves scanning the pattem of wide and nan-ow bars, 
looking up the "code" in a database, and then using the 
results In an application. Two-dimensional bar code 
scanning involves scanning the square or rectangular 
patters that encode data In two dimensions then using 
the results in an application. 



[0008] Each bar code feature requires a data type to 
define its extent and also a set of feature descriptors 
called attributes. Attributes might be of nearly any data 
type such as text, numeric, or binary. The attributes pro- 

5 vide the basis for interpreting the features. The applica- 
tions for a barcode database are as diverse as health 
care management to Inventory control. 
[0009] One-dimensional bar codes provide data that 
is limited to a small number of alphanumeric characters. 

10 There are several industry standards and conventions 
for converting the bar code into data to choose from, 
depending on the application. Encoding infonnatlon 
about the bar coded item is typically the responsibility 
of the database designer. 

15 [0010] For two-dimensional barcodes, more data is 
available for scanning. However, publishing the data on 
the Intemet In a globally standard format presents a dif- 
ficult problem. The receiving application has to be able 
to interpret the 2D-scanned data and then present it to 

20 the user. 

[0011] The present invention preferably allows the da- 
ta collector to collect the data in XML-fonnat, as will be 
explained below. (For the purposes of this application. 
Extensible Markup Language (XML) Is referred to be- 

25 cause It is the prefen-ed language. However, it should 
be understood that any other suitable markup language 
may also be used, and this application Is not limited spe- 
cifically to the use of XML language. The W3C Recom- 
mendation of 1 0.Feb. 1998 Extensible Markup Lan- 

30 guage (XML) 1 .0 is hereby Incorporated by reference 
herein in Its entirety.) This data collection scheme allows 
the data to be published on the Internet, or other suitable 
network, In an Internet-business related fomnat virtually 
seconds after the data is collected. 

35 [001 2] In an embodiment of data collection according 
to the Invention, upon the completion of the entry of at- 
tribute data, the features may be uploaded with a wire- 
less link, or other suitable communications link, to an 
Internet server for immediate publication on a Web site. 

40 Data can be streamed to the Intemet server if desired 
- i.e., data can be viewed on the Intemet rather than 
waiting for the end of data collection. 
[0013] The style of presentation of the data is prefer- 
ably up to the Web application manager since the XML 

45 fomiat separates the display of an XML document from 
its content. The features can be published as spread- 
sheet data, Interactive business fomris or periiaps as 
^ charts that could trigger automatic re-order of inventory. 
Because of the XML fomiat, the end user of the data - 

50 e.g. , the viewer of the website - Is also not constrained 
by the display choices of the web application manager. 
An end user with a large monitor may choose a graphic 
display while a viewer with a small screen on a cell 
phone may be simultaneously viewing the same site as 

55 text. 

[0014] Three applications of how the present inven- 
tion may be used follow: 
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Example 1 : Hospital Management 

[0015] A hospital manages patient infonmation, pa- 
tient care, hospital equipment and supplies, and patient 
insurance communication. 

[0016] In a metliod of managing infomnation accord- 
ing to the invention, when patients are admitted to the 
hospital, they are assigned an Xiy/IL-tagged bar code 
containing information about their medical history, hos- 
pital care needed, and insurance. This information may 
then be relayed to the insurance company and regular 
updates are relayed, as needed. 
[0017] In one embodiment of the invention, medical 
claims personnel at the insurance company can use the 
Internet to view and process the patient infomiation. 
During the hospital stay, infonmation about the medica- 
tions and hospital procedures are added to the patient's 
records by scanning the XML-tagged bar codes and 
sending the infonnation to the hospital's computer. Pe- 
riodically, the hospital computer may contact the drug 
suppliers for additional inventory or equipment servicing 
(like calibration). 

Example 2: Inventory Management 

[0018] A computer and peripheral manufacturing 
company endeavors to deliver assembled products 
more quickly and efficiently. One obstacle to the quick 
and efficient delivery of assembled products Is the fact 
that many of their products can be customized. These 
customized products often require different parts. It 
would be beneficial to accurately predict the delivery 
schedule of the different parts and to be able to qubkly 
detect any supplier problems. 
[0019] The different suppliers may scan the XML- 
tagged bar codes on their computer parts when they 
leave the assembly line and the information about In- 
ventories, availability, technical specifications, etc., may 
be immediately available on the company website. The 
computer manufacturer may have its computers regu- 
larly query the supplier databases preferably using XML 
Linking Language (XLInk) (as noted above, any suitable 
linking language may be used for this purpose). The 
queries could be for standard configurations, large or- 
ders of unusual configurations, and any other ordering 
scenario. The computer manufacturer's computers 
could then use the results to order the necessary sup- 
plies, direct the shipment to its factory, then pass on the 
infonnation to the accounting and order processing de- 
partments, again, using XLink. 

Example 3: Infomnation Distribution 

[0020] Typically, a national rental car company moni- 
tors their vehicle inventory and all the information relat- 
ed to each individual vehicle. Generally, different depart- 
ments within the rental car company obtain selected 
portions of this information and present it in a way that 



is effective for their department. 
[0021] In one embodiment of a method according to 
the invention, a 2-dimensional XML-tagged bar code 
may preferably be created for each car, containing tech- 

5 nical specifications, a digital image, rental history, serv- 
ice history or other relevant information. Because Infor- 
mation and presentation rules are separate for XML, the 
users can manipulate information locally by importing it 
Into their applications from the web browser. Other soft- 

10 ware applications can then directly access the informa- 
tion. 

[0022] In addition to the methods described in the pre- 
ceding examples, one further aspect of the present in- 
vention is directed to a method of collecting the feature 

IS data in XML fonnat. This aspect includes assembling 
infomnation about the feature name and type, and the 
related attribute Infomnation. A user interface for accom- 
plishing this task is also preferably provided. Other as- 
pects of the present invention are directed to a method 

20 for uploading the feature data to a server and for publi- 
cation of the data. 

[0023] The present invention also is directed to the 
fact that bar code features can be collected in XML for- 
mat. In the description below, 'features' are referred to 
25 as 'parent elements' for consistency with XML specifi- 
cation usage. 

[0024] F(Q. 1 is a block diagram of a preferred em- 
bodiment of a method according to the present inven- 
tion. In this embodiment, there is a Data Collection Mod- 

30 ule 1 5 and a subsequent Data Publishing Module 25. A 
computer 30, or other suitable device, is used to create, 
or import, a data collection definition (DTD) or Schema 
20. A DTD is a program for guiding collection of element 
and attribute data that is guided by the DTD and sub- 

35 stantially invisibly merging bar code data as attributes 
or child elements of the parent element being captured. 
The result of the merge Is an XML document that has 
already been validated against the DTD. 
[0025] Then, parent elements (with child elements or 

-^o attributes) are recorded in XML format. The XML docu- 
ments are transmitted via a wired or wireless link 40 to 
an XML element storage system. This system may pref- 
erably be on a web server 50. The XML documents are 
available for immediate publication on the web 60 or for 

45 later re-use 70. 

[0026] The data collection task may be separated in 
both time and space from the data-publishing task. In 
this embodiment the two are linked via a wireless con- 
nection that reduces the time and distance between the 

50 tasks. It should be understood that other methods of 
communication between the modules might be used as 
well. These other methods may be via a hard-wired mo- 
dem connection or via a serial cable and the like. 
[0027] A preferred embodiment of this invention is to 

55 acquire bar code data from a bar code scanner. FIG. 2 
is a flowchart of the operation of a conventional barcode 
scanner. Barcodes 12 can be of various types, depend- 
ing on the application of the data they encode. Some 
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industry recognized bar code types are: 

Numeric-only 

[0028] 

EAN-13 
EAN-8 
UPC-A 
UPC-E 
Code 11 

Interleaved 2 of 5 

Industrial 2 of 5 

Standard 2 of 5 

Codabar 

Piessey 

MSI 

PostNet 

Alphanumeric 

[0029] 

Code 39 
Code 93 
Code 128 
LOGMARS 

2-Dimensional 

[0030] 

PDF417 
DataMatrIx 
Maxicode 
QR Code 
Data Code 
Code 49 
16K 

[0031 ] The bar code scanner 1 3 can be of any model 
or manufacture that outputs bar code data 1 4 according 

to industry standards. The scanned data is transmitted 
to the computer via a wired or wireless link 1 6. 
[0032] For both one- and two-dimensional bar codes, 
the supported data types are: bytes, ASCII characters, 
and numeric digits. PDF417 data types also Include 
graphics and sound. 

[0033] FIG. 3 provides details of the programs avail- 
able on a system 32 according to the invention. 
[0034] A user interface 31 manages the user interac- 
tion for a number of tasks. A program Is provided for the 
creation of the DTD or Schema 21 , the collection of data 
22, and the export of the resultant documents 24. 
[0035] The DTD lays out the rules for how to create 
or read an XML document. A pretended version of the 
DTD is the XML Schema and is also suitable for this 
embodiment. 



[0036] The DTD describes data elements. These el- 
ements can contain a wide variety of attributes and/or 
child elements in accordance with the XML specifica- 
tion. System 12 includes a software program that pro- 

5 vides the user with a simple way to create DTD's that 
conform to the complicated XML specification. The DTD 
can be considered as a statement of the data capture 
objectives. An example of a DTD for the collection of 
child element data for a parent element is provided be- 

10 low. 

<!ELEMENT Features (Feature Name, VIN, Color, 
Make , Model , Year , Registered-Owner )> 
<!ELEMENT Feature-Name (#PCDATA)> 
15 <!ELEMENT VIN (#PCDATA )> 
<!ELEMENT Color (#PCDATA )> 
<!ELEMENT Make (#PCDATA )> 
<IELEMENT Model (#PCDATA )> 
<IELEMENT Registered Owner (#PCDATA )> 

[0037] The present invention allows the user to spec- 
ify a number of options in the creation of a DTD. For 
example, a more sophisticated version of the same DTD 
would appear with descriptions of the type of entry that 
Is available for each element. 

<!ELEMENT Features (FeatureName , VIN , VIN- 
Label, Color, Make, MakeLabel , Model, 
ModelLabel , Year , Registeredowner , 
RegisteredOwnerLabel )> 
<!ELEMENT FeatureName (#PCDATA )> 
<IATTLIST FeatureName e-dtype NMTOKEN 
#FIXED 'string' > 
<IELEMENT VIN {#PCDATA)> 
<IATTLIST VIN e-dtype NMTOKEN #FIXED 'string' 
> 

<!ELEMENT VINLabel (#PCDATA )> 
<IATTLIST VINLabel e-dtype NMTOKEN #FIXED 
'string' > 

<!ELEMENT Color (#PCDATA )> 
<IATTLIST Color e-dtype NMTOKEN #FIXED 
'string' > 

<!ELEMENT Make (#PCDATA )> 
<!ATTLIST Make e-dtype NMTOKEN #FIXED 
45 'string' > 

<IELEMENT MakeLabel (#PCDATA )> 
<!ATTLIST MakeLabel e-dtype NMTOKEN #FIXED 
'string* > 

<!ELEMENT Model (#PCDATA )> 
50 <IATTLIST Model e-dtype NMTOKEN #FIXED 
'string' > 

<!ELEMENT ModelLabel {#PCDATA)> 
<IATTLIST ModelLabel e-dtype NMTOKEN 
#FIXED 'string' > 
55 <IELEMENT Year (#PCDATA )> 

<IATTLIST Year e-dtype NMTOKEN #FIXED 'string' 
> 

<IELEMENT ReglsteredOwner (#PCDATA )> 



20 
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<!ATTLIST RegisteredOwner e-dtype NMTOKEN 
#FIXED 'string' > 

<!ELEMENT RegisteredOwnerLabel (#PCDATA)> 
<IATTLIST RegisteredOwnerLabel e-dtype NMTO- 
KEN #FIXED 'string' > 

[0038] When the bar code data is mixed with the at- 
tribute Information or child elements observed by the da- 
ta collector, the result is an XML document. Since the 
program user interface is guided by the DTD, the user 
Is not allowed to collect Information that will produce an 
XML document that is not valid when compared to the 
DTD. An example of an XML document that has merged 
both bar code data and attribute data expressed as child 
elements is shown below. 

<?xml version ="1 .0"?> 

<IDOCTYPE Features SYSTEM "C:\features.dtd"> 
<Features><!- (Feature Name , VIN , VIN Label , 
Color , Make , Make Label , Model , Model Label , 
Year, Registered Owner, Registered Owner 
Label )-> 

<Feature Name>Automobile</Feature Name> 

<VIN>1122334455<A/IN> 

<VIN Label>VIN<A/IN> 

<Color>red</Color> 

<Make>Honda</Make> 

<Make Label>Make</Make Label> 

<Model>Accord</Model> 

<Model Label>Model</Model Label> 

<Year>2000</Year> 

<Registered Owner>Jane Doe</Reglstered 
Owner> 

<Reglstered Owner Label> Registered 

Owner</Reglstered Owner Label> 
</Features> 

[0039] An alternative embodiment of this invention 
would be to collect the bar code data in a separate file 
and to reference thatf ilefrom within the XML document. 
[0040] The result of the Data Collection Module 
shown in FIG. 1 , which preferably incorporates DTD 21 , 
Data Collection Program 22 and bar code data 14 
shown in FIG. 2, is a finished XML document. The XML 
document is already validated against the DTD or Sche- 
ma via a validation program on the computer 23. The 
validation serves as an en^or check that data that the 
document that is to be delivered to the web server Is in 
the proper fomiat and will not cause problems later. 
[0041] A final program is a utility 71 for converting 
XML documents to other database formats such as Mi- 
crosoft Access 71 . 

[0042] At this point, the XML document Is ready for 
web publication or, alternatively, to be archived. A pro- 
gram Is provided on the computer 24 to manage the ex- 
port of XML and DTD (or Schema) documents. The col- 



lected data Is exported via a port In the computer 26. 
[0043] FIG. 4 is a flow chart which describes the link 
(corresponding to element 40 In FIG. 1) between the 
field data collection module and the data publishing 

s module. The export port In the scanner exports the XML 
document 42. A wireless link 40 provides a convenient 
method of sending the document to the XML or DTD 
Document Storage archive 50. For large data collection 
projects, the XML document can be streamed to the web 

10 server. The present invention can accommodate any 
method of linking the document to the web server ar- 
chive. 

[0044] FIG. 5 describes a method of document stor- 
age and publication according to the invention. Thus, 

15 FIG. 5 shows the data publication module 25 of FIG. 1 , 
greater detail. The XML or DTD document Is stored on 
the web server as a recallable set of elements 51 . The 
XML document can be dynamically presented to the 
web or archived In a suitable document database. It 

20 should be noted that it is the document elements and 
the corresponding DTD or Schema that is being ar- 
chived, not traditional database tables and records. The 
document can be efficiently stored In parts (elements) 
because the DTD or Schema provides the guide for re- 

25 assembly. 

[0045] Commercial components for the archival and 
retrieval of XML documents are readily available and 
function similar to the Inso Dynabase Web Manager. 
The Inso Corporation is headquartered in Boston, Mass. 

30 The Dynabase Web Manager is an XML-based content 
management, automated production and personalized 
infomiation delivery solution for constructing advanced 
business-to-buslness and business-to-consumer appli- 
cations. 

35 [0046] This embodiment allows the end viewer of the 
data to provide a custom style sheet that allows unique 
display or download of XML elements depending on the 
viewer's personal preference 61 . The format and syntax 
for Cascading Style Sheets (CSS) Is defined in User In- 

40 terf ace for CSS3 W3C Working Draft 1 6 Feb 2000 of the 
World Wide Web Consortium (see http://www.w3.org/ 
TR/2000/WD-css3-userint-2000021 6.html) which is 
hereby Incorporated by reference herein in its entirety. 
For Extensible Stylesheet Language (XSL) see http:// 

45 www.w3.org/TRJ2000/WD-xs1 20000327 which Is here- 
by incorporated by reference herein in its entirety. 
[0047] The present invention is compatible with tradi- 
tional database programs because the DTD and XML 
documents contain all of the Information needed to rec- 

50 reate the data in whichever format is desired. The in- 
vention provides a program with a user interface that 
guides the user through the process of converting the 
DTD and XML documents to other standard database 
fonnats such as Microsoft Access 70. 

55 [0048] Thus, systems and methods relating to scan- 
ning a barcode to provide barcode data, and converting 
Persons skilled in the art will appreciate that the present 
invention can be practiced by other than the described 
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embodiments, which are presented for purposes of il- 
lustration rather than of limitation, and the present in- 
vention is limited only by the claims which follow. 
[0049] It should be noted that the objects and advan- 
tages of the invention may be attained by means of any s 
compatible comblnation(s) particularly pointed out In the 
Items of the following summary of the invention. 

SUMMARY OF THE INVENTION 

10 

[0050] 

1 . A method for converting a barcode into a markup 
language document, the method comprising: 

IS 

scanning a bar code to generate barcode data; 
and 

preparing the markup language document us- 
ing the bar code data. 

20 

2. The method further comprising: 

admitting a patient to a hospital; 
assigning him the bar code, wherein the bar 
code contains information concerning medical 
history information. 

3. The method further comprising retrieving updat- 
ed medical history infomnation by scanning infomna- 
tlon from a medication administered to the patient, 30 
the medication having an markup language-tagged 

bar code. 

4. The method further comprising sending the med- 
ical history infomnation to an Insurance company via 3S 
the Internet. 

5. The method further comprising sending the med- 
ical history infomiation to a central hospital compu- 
ter. 40 

6. The method further comprising retrieving updat- 
ed medical history infonnation by scanning infomna- 
tion from a XML-tagged barcode associated with a 
hospital procedure performed on the patient. . 45 

7. The method further comprising sending medical 
history Infomnation to a central hospital computer 
via the Internet. 

so 

8. The method further comprising: 

when a computer part leaves an assembly line, 
assigning the bar code to the computer part, 
wherein the bar code contains infomnation con- ss 
cerning technical specifications of the part. 

9. The method further comprising retrieving updat- 



ed location infomiation by periodically scanning the 
barcode. 

1 0. The method further comprising sending the doc- 
ument to a database of a manufacturer of the part 
wherein the database of the manufacture maintains 
information concerning inventories, availability and 
technical specifications of a plurality of parts. 

1 1 . The method further comprising querying a sup- 
plier database using Linking Language to obtain 
supply Infonnation and relaying the supply Informa- 
tion to the database of the manufacturer over the 
Intemet. 

12. The method further comprising ordering sup- 
plies for a supplier based on the supply infomiation. 

1 3. The method further comprising directing a ship- 
ment to a supplier based on the supply infonnation. 

14. The method further comprising converting the 
barcode Into an XML document. 

15. The method further comprising including ele- 
ment data and attribute data In the document. 

1 6. The method further comprising creating an XML 
schema to guide a collecting of element data and 
attribute data. 

17. The method further comprising creating a doc- 
ument type definition program to restrict a collecting 
of element data and attribute data to a collecting val- 
id element data and valid attribute data. 

1 8. The method further comprising importing a doc- 
ument type definition program to guide a collecting 
of element data and attribute data. 

1 9. A method for tracking a vehicle inventory, the 
method comprising: 

providing each vehicle with a two-dimensional 
markup language-tagged bar code, the bar 
code including vehicle infonnation; 
scanning the bar code to generate barcode da- 
ta; and 

preparing a mari<up language document using 
the bar code data. 

20. The method further comprising converting the 
bar code Into an XML document. 

21. The method further comprising including ele- 
ment data and attribute data in the document. 

22. The method further comprising creating an XML 
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schema to guide collecting of element data and at- 
tribute data. 

23. The method further comprising creating a doc- 
ument type definition program to restrict collecting s 
of element data and attribute data to collecting valid 
element data and valid attribute data. 

24. The method further comprising Importing a doc- 
ument type definition program to guide the collect- io 
ing element data and attribute data. 

25. A system for converting a bar code into a 
mari<up language document, the system compris- 
ing: 15 

means for scanning a barcode to generate bar 
code data; and 

means for preparing the mari<up language doc- 
ument using the bar code data. 20 

26. The system further comprising: 

means for admitting a patient to a hospital; 
means for assigning him the bar code, wherein 25 
the bar code contains information concerning 
medical history infomiation. 

27. The system further comprising means for re- 
trieving updated medical history infonnation by 30 
' scanning information from a medication adminis- 
tered to the patient, the medication having an 
maricup language-tagged bar code. 

28. The system further comprising means for send- 35 
ing the medical history Infonnation to an insurance 
company via the Internet. 

29. The system further comprising means for send- 
ing the medical history Infomiatlon to a central hos- 40 
pital computer. 

30. The system further comprising means for re- 
trieving updated medical history Infonmation by 
scanning Information from a XML-tagged bar code ^5 
associated with a hospital procedure perfomied on 
the patient. 

31 . The system further comprising means for send- 
ing medical history information to a central hospital so 
computer via the Internet. 

32. The system further comprising: 

when a computer part leaves an assembly line, ss 
means for assigning the bar code to the com- 
puter part, wherein the bar code contains infor- 
mation concerning technical specifications of 



the part. 

33. The system further comprising means for re- 
trieving updated location information by periodically 
scanning the bar code. 

34. The system further comprising means for send- 
ing the document to a database of a manufacturer 
of the part wherein the database of the manufacture 
maintains infonnation concerning Inventories, 
availability and technical specifications of a plurality 
of parts. 

35. The system further comprising means for que- 
rying a supplier database using Linking Language 
to obtain supply Information and relaying the supply 
Information to the database of the manufacturer 
over the Internet. 

36. The system further comprising means for order- 
ing supplies for a supplier based on the supply In- 
formation. 

37. The system further comprising means for direct- 
ing a shipment to a supplier based on the supply 
infonnation. 

38. The system further comprising means for con- 
verting the bar code into an XML document. 

39. The system further comprising means for in- 
cluding element data and attribute data in the doc- 
ument. 

40. The system further comprising means for creat- 
ing an XML schema to guide a collecting of element 
data and attribute data. 

41 . The system further comprising means for creat- 
ing a document type definition program to restrict a 
collecting of element data and attribute data to a col- 
lecting valid element data and valid attribute data. 

42. The system further comprising means for im- 
porting a document type definition program to guide 
a collecting of element data and attribute data. 

43. A system for tracking a vehksle Inventory, the 
system comprising: 

means for providing each vehicle with a two- 
dimensional mari<up language-tagged bar 
code, the bar code including vehicle informa- 
tion; 

means for scanning the bar code to generate 
bar code data; and 

means for preparing a mari<up language docu- 
ment using the bar code data. 
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44. The system further comprising means for con- 
verting the bar code into an XML document. 

45. The system further comprising means for in- 
cluding element data and attribute data in the doc- s 
ument. 

46. The system further comprising means for creat- 
ing an XML schema to guide collecting of element 
data and attribute data. io 

M. The system further comprising means for creat- 
ing a document type definition program to restrict 
collecting of element data and attribute data to col- 
lecting valid element data and valid attribute data. 

48. The system further comprising means for im- 
porting a document type definition program to guide 
the collecting element data and attribute data. 



Claims 

1 . A method for converting a bar code into a markup 
language document, the method comprising: 

scanning a bar code to generate bar code data; 
and 

preparing the markup language document us- 
ing the bar code data. 

2. The method of claim 1 further comprising: 
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The method of any of the preceding claims further 
comprising sending medical history infonnatlon to 
a central hospital computer via the Internet, 

and/ or further preferably comprising: 

when a computer part leaves an assembly 
line, assigning the bar code to the compu- 
ter part, wherein the bar code contains in- 
fomiation concerning technical specifica- 
tions of the part, 

and/ or further preferably comprising retrieving 
updated location information by periodicaliy 
scanning the bar code, 

and/ or further preferably comprising sending 
the document to ia database of a manufacturer 
of the part wherein the database of the manu- 
facture maintains information conceming in- 
ventories, availability and technical specifica- 
tions of a plurality of parts, 

and/ or further preferably comprising querying 
a supplier database using Linking Language to 
obtain supply information and relaying the sup- 
ply infomriation to the database of the manufac- 
turer over the Internet. 

The method of any of the preceding claims further 
comprising ordering supplies for .a supplier based 
on the supply infomnation, 



admitting a patient to a hospital; 

assigning him the bar code, wherein the bar 
code contains infonnatlon concerning medical 
history Information, 

and/ or further preferably comprising retrieving 
updated medical history information by scan- 
ning information from a medication adminis-' 
tered to the patient, the medication having an 
markup language-tagged bar code, 

and/ or further preferably comprising sending 
the medical history infomnation to an insurance 
company via the Internet, 

and/ or further preferably comprising sending 
the medical history infonnation to a central hos- 
pital computer, 

and/ or further preferably comprising retrieving 
updated medical history information by scan- 
ning infonnation from a XML-tagged bar code 
associated with a hospital procedure per- 
formed on the patient. 
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and/ or further preferably comprising directing 
a shipment to a supplier based on the supply 
infonnation, 

and/ or further preferably comprising convert- 
ing the bar code into an XML document, 

and/ or further preferably comprising including 
element data and attribute data in the docu- 
ment, 

and/ or further preferably comprising creating 
an XML schema to guide a collecting of element 
data and attribute data. 

The method of any of the preceding claims further 
comprising creating a document type definition pro- 
gram to restrict a collecting of element data and at- 
tribute data to a collecting valid element data and 
valid attribute data, 

and/ or further preferably comprising importing 
a document type definition program to guide a 
collecting of element data and attribute data. 
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6. A method for tracking a vehicle Inventory, the meth- 
od comprising: 

providing each vehicle with a two-dimensional 
markup language-tagged bar code, the bar 
code Including vehicle Infonnation; 
scanning the barcode to generate barcode da- 
ta; and 

preparing a markup language document using 
the bar code data. 

7. The method of any of the preceding claims further 
comprising converting the bar code into an XML 
document, 

and/ or further preferably comprising including 
element data and attribute data In the docu- 
ment, 

and/ or further preferably comprising creating 
an XML schema to guide collecting of element 
data and attribute data, 

and/ or further preferably comprising creating a 
document type definition program to restrict 
collecting of element data and attribute data to 
collecting valid element data and valid attribute 
data, 

and/ or further preferably comprising Importing 
a documenttype definition program to guide the 
collecting element data and attribute data. 

8. A system for converting a bar code into a markup 
language document, the system comprising: 



and/ or further preferably comprising means for 
retrieving updated medical history infonnation 
by scanning infonnation from a medication ad- 
ministered to the patient, the medication having 
an markup language-tagged barcode, 

and/ or further preferably comprising means for 
sending the medical history Information to an 
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means for scanning a bar code to generate bar 

code data; and 

means for preparing the mari<up language doc- 
ument using the bar code data. ^o 

9. The system of any of the preceding claims further 
comprising: 

means for admitting a patient to a hospital; 

means for assigning him the bar code, wherein 
the bar code contains Infonnation concerning 
medteal history infonnation. 
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insurance company via the Internet, 

and/ or further preferably comprising means for 
sending the medical history Infonnation to a 
central hospital computer, 

and/ or further preferably comprising means for 
retrieving updated medical history infonnation 
by scanning Infonnation from a XML-tagged 
barcode associated with a hospital procedure 
perfonned on the patient, 

and/ or further preferably comprising means for 
sending medical history information to a central 
hospital computer via the Intemet. 

10. The system of any of the preceding claims further 
comprising: 

when a computer part leaves an assembly line, 
means for assigning the bar code to the com- 
puter part, wherein the bar code contains infor- 
mation concerning technical specifications of 
the part, 

and/ or further preferably comprising means for 
retrieving updated location information by peri- 
odically scanning the bar code, 

and/ or further preferably comprising means for 

sending the document to a database of a man- 
ufacturer of the part wherein the database of 
the manufacture maintains infonnation con- 
cerning inventories, availability and technical 
specifications of a plurality of parts, 

and/ or further preferably comprising means for 
querying a supplier database using Linking 
Language to obtain supply information and re- 
laying the supply infonnation to the database 
of the manufacturer over the Internet, 

and/ or further preferably comprising means for 
ordering supplies for a supplier based on the 
supply Infonnation, 

and/ or further preferably comprising means for 
directing a shipment to a supplier based on the 
supply infonnation. 

11. The system of any of the preceding claims further 
comprising means for converting the bar code into 
an XML document, 

and/orfurther preferably comprising means for 
including element data and attribute data in the 
document, 
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and/ or further preferably comprising means for 
creating an XML schema to guide a collecting 
of element data and attribute data, 

and/ or further preferably comprising means for s 
creating a document type definition program to 
restrict a collecting of element data and at- 
tribute data to a collecting valid element data 
and valid attribute data, 



and/ or further preferably comprising means for 
Importing a document type definition program 
to guide the collecting element data and at- 
tribute data. 
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and/ or further preferably comprising means for 
importing a document type definition program 
to guide a collecting of element data and at- 
tribute data. 

12. A system for tracking a vehicle inventory, the sys- 
tem comprising: 



means for providing each vehicle with a two- 
dimensional markup language-tagged bar 20 
code, the bar code Including vehicle infonna- 
tlon; 

means for scanning the bar code to generate 
barcode data; and 

means for preparing a markup language docu- 25 
ment using the bar code data. 

13. The system of any of the preceding claims further 
comprising means for converting the bar code into 
an XML document, 30 

and/ or further preferably comprising means for 
including element data and attribute data In the 
document, 

35 

and/ or further preferably comprising means for 
creating an XML schema to guide collecting of 
element data and attribute data, 

and/ or further preferably comprising means for 40 
creating a document type definition program to 
restrict collecting of element data and attribute 
data to collecting valid element data and valid 
attribute data, 
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XML document is 
transmitted to web 
server or web server 
archive via wireless 
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stored in a suitable XML 
element storage 
software 
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Resource Description 
Framework File manages 
retrieval of XML elements 
depending on demands of 
Web Server 
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